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A c c e p t e d M a n u s c r i p t F. hepatica is known to express a Pgp-like ABC transporter [6] , although this protein has 25 been reported to be predominately expressed in juvenile flukes, and, as such, generally will 26 not be involved in TCBZ efflux from adult flukes established in the bile ducts of infected 27 animals. Recent publication of EST libraries for F. hepatica using mature flukes [7] 28 (specifically contigs 1473, 14497, 10329 and 15817) in conjunction with work in our 29 laboratory, has allowed the construction of a putative full length sequence encoding a F. 30 hepatica Pgp expressed in adult flukes (supplementary material 1). A primer set (forward 31 primer 5' ttggtgttgtatcgcaggaa 3', reverse primer 5' agccgaagtagcttcatcca 3'; enclosing 32 residues 1090 to 1175) derived from the region coding for the second nucleotide binding 33 domain of Pgp has been successfully applied to genomic DNA extracted from flukes from 34 infra-populations in cattle raised on farms associated with either TCBZ susceptibility or confirming that the amplicons produced using this primer set were derived from a gene 48 coding for a liver fluke Pgp. In order to compare the fluke populations present on the A c c e p t e d M a n u s c r i p t [8] . We consider that the differences in frequency of alleles observed in this study are more 75 likely to be due to different selective pressures having operated, directly or indirectly, on the 76 expressed products of the Pgp genes present in the ancestors of the flukes presently at the two 77 locations.
78
There were 11 individual SNPs, of which 3 were transitions and the rest transversions. Three 79 of the changes were within the partial exons and also resulted in an amino acid change. They 80 were T28A, resulting in a valine to glutamic acid substitution at residue 1112; G54A, 81 resulting in an alanine to threonine substitution at residue 1121; and T687G, resulting in a 82 serine to arginine change at residue 1144. The first of these changes (T28A) was seen in 3 83 out of 10 TCBZ "susceptible" flukes and in 2 out of 10 TCBZ "resistant" flukes populations 84 and the second (G54A) was exclusively (4 out of 10) in the TCBZ "susceptible" population.
85
The third change (T687G giving S1144R) was seen more frequently in the TCBZ "resistant" 86 population (3 out of 10 for the "resistant" flukes versus 1 out of 10 for the "susceptible" 87 flukes) and was located four residues before the signature motif (LSGGQ) which interacts 88 with adenosine triphosphate (ATP), suggesting that it may have functional significance.
89
To allow us to investigate the potential significance of the S144R substitution we constructed 90 a homology model of F. hepatica Pgp. The amino acid sequence of the constructed F. TM11   TM10   TM7   TM8   TM12   TM9   TM1   TM2   TM4   TM5   TM6 
